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- UNITED STATES

PATENT OFFICE.

DAVID TOWNSEND, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNO ‘ ;
ECONOMIZER COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A'CORFORATIO

OF NEW JERSEY.

1,044,297, R
S o - ) Application filed April 12

o all whom it may. concern: ,
. Be it known' that I, Davip TowNsExD,
a citizen of the United States, and resident
.of Philadelphia, in the State of Pennsyl-
-vania, have invented a cert2in new and use-
- ful ITmprovement in Smoke-Consuming De-
. vices, whereof the following is a specifica-
‘tion, reference being had to the. accompany-
k_in%ldrawings.: R T
10 . My invention relates to boilers and com-
- prises means whereby the steam generated
. -therein:is _superheated in a retort adjacent
‘to the boiler furnace, and injected below
. -the coal fire in the furnace, with the air
‘1% supplied to the latter, and directed in a
1> sheet coextensive with the furnace chamber
" above said. fire, whereby the smoke arising
" from ‘said- fire is forcibly mixed and con-
. sumed with the injected .fluid. ;
.20
. geribed is embodied in an internally fired
boiler, and includes an annular retort in-
terposed. between the boiler furnace and the
- boiler tubes, out of contact with the fuel,
25 and so arranged that the steam traversing
8 passageway in the walls of said retort
is superheated by the gases of combustion
in contact with said walls andl being direct-
ed by said retort to the boiler tubes.
My invention comprises the various novel
features of construction . and arrangement
‘hereinafter' more definitely specified.

30

- -In the accompanying drawings; Figure 1.
" is & central vertical longitudinal sectional

86 view of a locomotive boiler conveniently
“embodying my invention. Fig. II is a
transverse vertical sectional view of said

" “boiler taken on the line IT, IT, Fig. I. Fig.

., TIIis a plan view showing the relative po-
" 40 sition ‘and connections of the retort, injec-
“‘tors ‘and nozzles indicated in. Figs. I and
II. Fig. IV is a sectional:plane develop-
thent taken through the passageway of the
~“'retort shown in Fig. I. Fig:'V isa vertical
- 45' Jongitudinal sectional view of'a marine type
' ""of boiler conveniently embodying my in-
" vention. ;Fig. VI is a central vertical sec-

' tional view of an upright boiler of the sta-

" tionary type convenlently embodying my in-
50 venticn. Fig. VII is a plan view showing
" the relative position of the nozzles and their
" ‘connections shown in the Fig. VI. - Fig.
“VIII is a sectional plane development taken
rheough the passageway of the retort shown

SMOKE-CONSUMING DEVICE.

" Specification of Letters Patent, -

~The form of my invention hereinafter de-

)

Patented
, 1909, Serial No, 489,389, i

rality of partial cylindrical ;section:
X is a fragmentary sectipnal ple
- ment of the form of retoxt, sl
IX. Fig. XI is another. modified:.
retort formed by a serles;of )
tions. Fig. XTI is a perspe
channel-ring arranged  toreta
Figs: XTIT and X1V are.se
brick arranged to be held by,
ring. S

Figs. I to IV inclusive; thesboiler] is.pro-
vided with the furnace 2,.connected: by the
tubes 8, with the smoke ghiamber. 4 which
has the outlét stack 5. . =7 .

The retort T, which: is:arranged-te;super-
heat steam from the boiler 1. supported
in the cylindrical extension: 8:iprojecting
ferwardly from the fire-hox 9 in ‘conggntric

relation with the group of fubes 3;.and is
conventently secured by therchannel-ring

12, which also serves to.retain the five-
brick 13 abuited against-the edge ofisaid
retort. Said retort 7 is.connected .with. the
steam dome- 19 by the pipe 20+ controlled
by the valve 21, and hag -the tortuous’ pas-
| sageway 22 arranged te.direct steani-from

the pipe 20 through -the ipipe. 23 and its
branches 24 and 25. . fevnoere {17

It is to be noted that the: passageway 22
is so formed as to insure the: maximum ex-
posure to the heat of the furnace; of the
steam which 1s progressed therethrough in
a thin film, and which is: thus superheated.

As-shown in Fig. £1I; the fuid in'tlie re-
tort T is directed by the branch.pipe 24
under control of the valve 27 to-the nozzles
28, which s indicated in: Fig: ¥, exiend
transveérsely in the furnace chamben-2 along
the rear wall 29 thereod.: “=aid nozzles 23
being’ protected from the heat by-thi¢ angu-
lar-shelf 30 of refractory materiali and sup-

ranged to direct the fluid in 2 commgn: plane
extending forwardly to-thedront of the five-
box between the top of the. fuel; and. the
bottom of the retort 7
conveniently supported- by tlie pipeswhich
lead to said nozzles 28; and wihich .extend
through apertiresin
pipe 25 which:

Qlled’ l?ys the valve 36

ported adjacent to the crewnisheet 81, have
a-.horizontal series of Jet.orifices 32 ar- !

Saidoshelt 30 is

said shelf . The branch -

In the form of my invention shown in .
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directs said fluid from the pipe 23 to the

injectors 39 and 40 respectively -controlled.

by the valves 41 and 42, and arranged to
inject the fluid below the’ grate 43.

- Fig. V shows a convenient form of my
invention as applied to an internally fived
marine boilef; wheréin, the. bailer 45 n
closed: by the. casing 46, is provided with
the outlet stack 47, and. its corrugated fire-

box 48 -extends within said boiler and. sup
‘Eorts the  retort 49 between

the-
ridge Wall 50, and the tubes 51.

tort 49 is connected with the qteam dome

58 by the pipe 54 controlled by the valve 55,

furnace

and has- the tortuous passageway- 57 ar. S
ranged to receive steamn from the pipe 54 and

direct fluid through the pipe. 59- controlled

by the valve 60, to the nozzles 61. Said noz--

zles 61 are supported transversely along the

Tear wall 62 ofthe furnace 63, upon. a’shelf |
64 of refractory material, and have a hori--
zontal series of jet 011ﬁces 65 arranged to

direct the fluid in a ¢émmon plane extend-
ing to the bridge.wall 50 slightly above the
top. of the fuel.

the injectors 70 and 71, which are 'u‘ranﬂ'ed

to inject.the ﬂu1d below the grate 72 of sald‘

furnaee 63.
In the form of my invention shown in

Fig. VI; the vertical boiler 75 having the |

tubes 76 and smoke outlet 77, is provided

.with the furnace 79 whose w alls mclose the

retort 80, which is supported therein by the

‘channel mno' 82, earrying. the fire-brick 83,

arranged to protect the edge of said 1Ltort

The retort 80 is connected with the steam’

chamber 85 by the pipe 86 _controlled by the

40

45

valve 88, and has the spiral passageway 90
best shown devéloped in a plane ‘in Fig.

VIII, arranged to receive steam from. the

boiler and dnect the fluid through the pipe
92 and its branch 95, controlled by the valve

96, to the pipe 97 and its branches 98 lead-

-‘1n0 to the nozzles 99, which direct the fluid
Tin planes which togcther form a_substan-

50

- bo

‘nected. with the injectors.102,
controlled by the vilves 103 and arranged.

tially conical sheet.above the fire. -
92, 1s controlled by: the valve 100, and is
connected with the pipe 101, wluch 1§ con-

to inject flnd below the. arate 104.

Figs. IX and X show a modified - form

of vetort which may" be more readily - re-

 moved- and replaced than thése: above de-

65

seribed; being. formed. of separable curved:
secuons 106; (xz\ch hfwmd a tortuous passage- :

., way 109 oppos1 {w texmmatmo in pipe nip-
- 60

ples 111, connected by the-unicns 112. -The

space. between. said sections 106 may be con-’| ;
veniently filled with fire- bm( Iy clay or: othex ,

1ef1mioxv ‘material. - -
Irig XI <hows another mochﬁed form ot
retort consisting of a plumhty of anmular’

‘the series of sections 124
‘being then shifted in & rotary direction rela-

Said re-

Said pipe 59.1s provided.
with branches 66 and 67 respectively - con--
trolied by the valves 68 and 69 leadirig-to

Said pipe-

, independeritly .

brick may be removably supporie
-‘ohanne] 11ng, to plotect the ed"e of sfnd

11,044,207

sections 115, each having & passageway 118;

said passageways -being - connected by
pipes 117, and unions 118, - '
“The channel-rmgs above. described hnve

the flanges 121 and 122, as:best shown in
Fig. XII, the latter bemg arran

“to en-
gage the grooves 123.in.the fire brick .sec-
tions 124 ‘and 125 to support said: sections,

and having the recess 126, whereby ‘the fire-:
brick ‘section 125 ‘may be- inserted in an

ds of .
PRcsite ends of

axial du‘ectlon between the

70

tive to said channel-ring until a section 124 -

spans said recess and the series of said- sec-
tions  form the continuous fire-brick ring

‘which'is readily supported upon said’ flange
122, and - prevented . from accldental dis-
“placement. -

‘T'do not desire to Timit myself to the pre-'
cise  details of constructlon and arrangement:
herein’set forth; as it is obvious'that.various

modifications may be made therein without

departmg from the_essential features of my.
inyention asdefined in the appended clalms

“Lelaim— s .
1. The combmatlon w1th a b011er havmg'

a furnace, and tubes arranged to convey the
products of -combustion’ from said- furnace;
7| of an annular retort mounted between said

fuinsce anid.said tubes, and forming a
duit arranged to direct the products of m
bustion from said furnace. to said tubes, and

80

88

90

95

having a passageway . through its walls for.

the passage of steam .to be. supbrheabed

said passagéway where it'is’ supephe&ted by
the heat from -the furnace, passing throu
the said retort; and, means. directing ‘the

-superheated: fluid. 1nto the furndce. chamber
. whereby it-is mixed’ thh the:
"combushon of the coal in s‘ud ¢

Kroducts of
aniber. .-
2. 'The combination with a boiler. ‘having

‘tubes arranged: to:convey the gases of com-

bustion, and a furnace ha’
connected-with said ‘tubes; of;
tort-monnted in said extension,
a conduit arranged -to. directthe: guses of

ving an extension:
f 2 metgllic.re-

| combustion from. the “Firnace - chamber:to,
| said tubes,; and having a shallow passageway.

exferiding: through its’walls; and “drran
to direct stéam. from:said boiler around.the
cases of combustion; means. arranged to di-

rect the- fluid thus’ ploduced, infg the furnace:
“chamber ; means: comprising a ‘channel-ring.

axranged to retain said retort in said-exten-
sioni: and; means. \\hcreby @ 11n% of fires

bv said
ref ort

tubes arranged to cotivey:the gases of com-

bustions and a-furnace havmo' an extension

conneeted: with said: tubes of a nietallic an-

nular vetort mounted. in sald ‘extension, and-

‘and forming,

+ 100
means directing steam from: said boiler mto‘

105

110

215
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3. The (ombma*mn WJth 8 bollel Jiavi ulg -

130~



‘gases o :
‘ber to said tubes, and having a shallow spiral

v 1,044,297

a conduit hffanged to direct the

formin%
combustion from the furnace cham-

" passageway extending within its walls, and

- series of nozzles each having a horizontal se+

10

arrangéd to direct steam from said "bhoiler
around the gases of combustion; a circular

ries of jet orifices arranged to direct fluid
from said retort in plane sheets above the
fire, and thereby form a conical sheet of fluid
to mix with the gases of combustion and

. burn with the carbon particles carried there-
* by; means supporting' said retort; and,

15 .
tubes, and a furnace having an extension

means suporting said nozzles.

'4,. The combination with a boiler having -

.. providing a tube sheet connected with said
“tubes; of an annular metallic retort, having

20

a shallow passageway, supported within said

-extension, and forming a conduit through
"which the

ases of combustion are directed
from said furnace to said tubes; means ar-.

- ranged to direct steam from the’ boiler to the.

25

passageway in said retort; a.channel-ring
arranged to retain said retort in said exten-
sion, and having a recess in its flange; and,

_a fire-brick ring formed in sections having

grooves arranged  to be engaged by the
flaniges of said channel-ring, one of said sec-

30 tions being relatively short and airanged to

3,

be inserted in said recess between the oppo-
site ends of a series of bricks which may be
shifted in a rotary direction with respect to
said channel-ring, to such an extent that said
recess is spanned by one of the relatively
long fire-bricks, said series of bricks form-

" ing a continuous removable integral fire-

40

45

brick ring retained by said flange.

- 5. The combination with a furnace, and a
boiler having tubes arrfanged to conveythe
gases of combustion from said furnace; of

an annular retort mounted between said fur-

nace and said tubes, and arranged to direct
the gases of combustion to said tubes, and
having a shallow . passageway extending
through the walls of said retort, arranged
to direct steam around the gases of combus--

tion to be supefheated; nozzles in said fur--

nace each- having a horizontal series of jet

orifices; means arranged to direct stéam
from said boiler into. the passageway in said

retort; a channel-ring, carrying an annular

fire-brick arranged: to support said nozzles
and protect them from the extreme heat of

said furnace, said channel-ring having a re-

cess in one of its flanges, and said fire-brick

50

55

being -composed of a series of sections hav-

ing one relatively short section, the latter
being arranged to be inserted in said recess,

between the opposite ends of the series of

60

five-brick sections, and so arranged that $aid - -

fire-brick sections may be shifted relative to

said channel-ring to present one of the rela-

tively long sections in position. to span said -

recess and prevent the accidental displace-
ment of said sections. S -

6. The eombination with a boiler having
tubes arranged to convey the gases of com-
bustion, and a furnace having an extension

‘connected with said tubes; of 4 metallic re-
tort mounted in said extension and forming

a conduit arranged to-direct the gases of

combustion from the furnace chamber to

65

70

said tubes, and having a shallow spiral pas- -

sageway extending through its walls, and
arranged to direct steam from said boiler

‘around the gases of combustion; means ar-

75

ranged to direct steam from said boiler into .

said passageway; nozzles in said furnace
chamber each having a horizontal series of
jet orifices; means connecting said retort

with said nozzles; & channel-ring arranged -

80

to support said retort in said extension, and -

carrying fire-brick arranged to protect the
edge of said retort from the extreme heat
of the furnace; and, a channel-ring carrying
fire-brick arranged to support said burners.

85,

~In testimony whereof, I have hereunto = -

signed my
eighth day of April, 1909. : ,
3 : .~ DAVID TOWNSEND.
- Witnesses: o

' Cuss. Z. WorrF,

Ouve M. BoemMm.

name at Philadelphia, Pa., this .



